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Abstract 
This study assessed the water quality of 50 samples collected from 10 locations of Huangyang reservoir, Shiyanghe 
river basin in Wuwei of Gansu province. The objectives of the study were to assess the levels of parameters 
associated with the aesthetics of the water and to compare them with Environmental Quality Standards for Surface 
Water. Water quality parameters included pH, temperature, biological oxygen demand (BOD), chemical oxygen 
demand (COD), permanganate index, total nitrogen (TN), total phosphorus (TP), and NH3-N were analyzed. COD 
was found to be 6.6-8.0 mg/L, pH 7.8–9.0, temperature 4–11 °C, permanganate index 2.4-3.0 mg/L, NH3-N 0.01-
0.03 mg/L, TP 0.020–0.034 mg/L, BOD 2.4-3.0 mg/L, and TN 0.03–0.05 mg/L. Most of the water quality parameters 
met the Class II level of Environmental Quality Standards for Surface Water. Iwq was result to be 1.2-1.4, and TSI 
(TP) 47-55.As can be seen from the indexes, the water quality of the reservoir can well satisfy the functions of the 
water body. It is recommended that priority in future projects should be given to the non-linear relationships among 
parameters that are characteristic of ecosystems. Spatial and temporal distribution of the parameters should be 
investigated. 
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1. Introduction  
Water quality is of significant importance of water uses. Perceived poor water quality, influences the 
use of water thus creating potentials of health risks through the development of unsafe alternative 
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sources[1-3]. However, during researches, water quantity as measured by the lakes situated at north-west 
China appears to have more consideration as compared to water quality[4]. Environmental quality 
standards for surface water proposed by Bureau of Environmental Protection (BEP, 2002) consists of 
several kinds of  criteria including the bio-chemical parameters such as Biochemical Oxygen Demand 
(BOD), Chemical Oxygen Demand (COD), Total coliform, and the concentration of substances with 
adverse physiological (health) effects[5]. In some regions in Northwest China such as Gansu Province, 
Inner Mongolia Autonomous Region and Xinjiang Uygur Autonomous Region a considerable fraction of 
lakes and reservoirs have an unacceptable problem of water quantity decrease and subsequently salinity 
increase according to former researches[4,6]. In some regions in Northwest China, it has been observed 
that lakes may slunge into high salinity as the result of the shrink of water quantity. 
Studies on water quality and consumer perceptions in the British, Columbia, and Canada suggest that 
taste, smell and particulate matter were rated as the most important water quality indicators by 
respondents [7]. However, it was found from the studies that siltation and nutrient enrichment were the 
major problems in some reservoirs [3, 8]. Some of the methods to assess water quality include chemical 
exergy, biological diversity, or nutrient parameters such as total nitrogen (TN), total phosphorus (TP) [9, 
10]. It is revealed in the literatures that the delivery of different nutrient parameters is significantly 
important[11]. A water source may be rejected because of unpleasant, but not necessarily harmful, 
aesthetic water quality parameters such as colour, taste and odour [12]. This study was part of a surface 
water quality project implemented by Lanzhou Jiaotong University. The objective of this study was to 
assess the levels of parameters commonly associated with the functions of water and to compare them 
with standards values for the reservoir. The study also compared the relationship between the parameters 
of the reservoir and the water quality of the river basin. Water quality Parameters studied includes 
temperature, pH, BOD, COD, permanganate index, total nitrogen (TN), total phosphorous (TP) and NH3-
N. Water quality indexes were applied according to the literatures[13-18]. 
2. Study Area and Data Collection  
Huangyang Reservoir situated at the north entrance of Tiantishan grotto water gap, in Wuwei of Gansu 
province with an area of 828 square kilometers. The functions of the reservoir are irrigation, flood control, 
power generation, and landscaping, given priority to the medium reservoir. The demand of the water 
quality of the reservoir is to meet the class II of Environmental quality standards for surface water.  
Parameters such as pH, temperature were measured in the field; other parameters were measured in 
laboratory. In addition to the measured data, some monitored data were collected from the reports of the 
Gansu Environmental Protection Bureau. The comprehensive indexes of water quality assessment and 
modeling were also analysed using pre-designed observational checklist. 
3. Assessment Parameters and Methods 
Several parameters were analysed include temperature, pH, BOD, COD, permanganate index, TN, and 
NH3-N. Surface water quality is not very stable over time up to months especially during dry seasons. 
In Addition to the analysis of the parameters, comprehensive indexes were applied with PC to assess 
the global level of the water quality. The indexes we applied were: Comprehensive Water Quality 
Identification Index (Iwq) and Trophic State Index (TSI).  
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4. Results and Discussions 
4.1 Water Quality Parameter 
1) pH:The pH of the water ranged from 7.8 to 9.0. A pH range of 6.0–9.0 is generally suggested by 
the standards. All of the measured data met the demand of the standards. As can be seen from the survey 
results, the pH of the Northwest China lakes is in the range of 6.0 to 9.0. It is reported that the pH of the 
Chaiwubao Lake is 9.0 in July to August, 1981, and is found to be 6.0 in the year 1985 [5]. So the pH of 
the reservoir is well in the normal level. 
2) Temperature:The water temperature of the reservoir ranged from 4 to 11ć. The reservoir lies in 
arid and semi-arid region with a relatively lower temperature.   
3) BOD:The BOD of the water ranged from 2.4 to 3.0 mg/L. A BOD value of not above 3.0 is 
generally suggested by the standards for Class I. As can be seen from the survey results, the BOD level of 
the Northwest China lakes is in the range of 3.0 to 9.0 [5]. It is reported by the GBP that the BOD of the 
Wuliangsuhai Lake is within the range of 3.0 to 42 in the year of 2007. So the BOD value of the reservoir 
is in a relatively lower level compare with the other water bodies in the river basin.  
4) COD:The COD of the water ranged from 6.6 to 8.0 mg/L. A COD value of not above 15 is 
generally suggested by the standards for Class I. As can be seen from the survey results, the COD level of 
the Northwest China lakes is in the range of 6.0 to 9.0. It is reported that the COD of the Wuliangsuhai 
Lake is between the range of 4.22 to 8.08 in the year 1987 to 1988, and the COD of the Daihai lake in 
inner Mongolia is above 100 in July of the year 1989 [5]. So the COD value of the reservoir is well 
satisfied the function of the water body. 
5) Permanganate Index:The permanganate index of the water ranged from 2.4 to 3.0 mg/L. A range 
of 2 to 4 is suggested by the standards for Class II. So the permanganate index value of the reservoir is 
well satisfied the function of the water body. 
6) TN: The TN of the water ranged from 0.03 to 0.05 mg/L. the concentration of TN met the Class I 
standards of not above 0.2 mg/L for surface water. So the TN concentration of the reservoir is well 
satisfied the function of the water body, too.  
7) TP: The TP of the water ranged from 0.020 to 0.034 mg/L. A range of 0.01 to 0.025 is suggested 
by the standards for Class II, and 0.025 to 0.05 for Class III. So the TP concentration of the reservoir is 
well satisfied the function of the water body, too.. 
8) NH3-N: The NH3-N of the water ranged from 0.01 to 0.03 mg/L. the concentration of NH3-N met 
the Class I standards of not above 0.15 mg/L for surface water. So the NH3-N concentration of the 
reservoir is well satisfied the function of the water body. 
4.2 Water Quality Indexes  
Traditional methods to assess water quality are based on the comparison of experimentally determined 
parameter values with the existing local normative. However, comprehensive index can provide a global 
vision on the spatial and temporal trends in the overall water quality [13]. Thus, we applied Iwq), TSI as the 
indicators to assess the water quality of the reservoir. 
1) Iwq:The Iwq is a useful tool for general water quality assessment of surface water. It can fully 
depict the general water quality of surface water. Firstly, it can evaluate general water quality both 
qualitatively and quantitatively; secondly, it assesses general water quality by a group of typical assessing 
items instead of deciding by the worst assessing item, so the assessment of general water quality is 
reasonable; thirdly it can be used to compare general water quality of different stations of the same water 
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body and different water bodies,   and it can also be used to compare general water quality with the same 
classification of classes I̚ V and the class worse than class V.  
The Iwq index of the water ranged from 1.93 to 2.02. So the results of the assessment shown that the 
general water quality of the reservoir is class I. 
2)  TSIm:TSIm index is suitable to assess the dangerous of eutrophication mostly used in the water 
quality assessment in lakes and reservoirs.  
The TSIm (TP) of the reservoir ranged from 47 to 55. It is not significantly important for the reservoir 
to avoid eutrophication.  
5. Conclusions and recommendations 
It is recommended that priority in future projects should be given to the non-linear relationships among 
parameters that are characteristic of ecosystems. Spatial and temporal distribution of the parameters 
should be investigated. 
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